THIS paper is but a r6sume of a larger work which will appear shortly in monograph form. A review of the literature involves a colossal work and can be referred to only in a very cursory manner in a work of this nature. Indeed the more one delves into the subject the more one is confused with the multiplicity of views and the number of structures from which tumours within the ovary may arise. Some authors have dealt with embryological studies of the ovary, and others have given their attention to determining the origin of tumours, but seldom has any one author taken up the second portion after having acquired a good knowledge of the first by his own research. It is quite impossible to determine the origin of epithelial tumours, unless one knows the structures from which these tumours may arise.
It. is my purpose first to describe the epithelial structures found in the normal ovary, and having determined the origin and development of these, then to pass on to the consideration of the origin of tumours. The work therefore divides itself under two headings: (I) The origin of epithelial structures in the ovary. (II) The origin of epithelial tumours of the ovary. It is impossible to understand the reason of many epithelial structures found in the adult human ovary except by a careful and painstaking study of the human embryo at various stages of its development. Human embryos, well preserved and fit for serial sections, are difficult to obtain, and after most careful study of those at my disposal I had to have recourse to comparative embryology to find the origin and nature of many epithelial structures. Comparative embryology has not only the advantage of material easily obtained in a fresh state, but also the advantage of presenting the phenomena, of ovarian development in a much clearer sequence of changes. That these phenomena are the same in the higher vertebrates and in the human species cannot be doubted.
This work is based upon sections both serial and non-serial from ovaries of 127 individuals of all ages from a few hours to eighty years, as well as upon serial sections of five human embryos. The comparative study covers roughly 15,000 sections, mostly serial, from the cow, pig, sheep, cat, mouse, rabbit, guinea-pig and the dog, and from embryos of the cow, dog, pig and cat. It would be impossible to over-emphasize the importance of serial sections. In many instances my most obvious conclusions, drawn from the study of a single slide, suffered a complete contradiction by a mere glance at the neighbouring slides in the series, and it is possible readily to realize that the conclusions of many authors would never bave been put on paper, had serial sections, and not single slides, been at their disposal.
For purposes of comparative study leading to a better knowledge of human histology and embryology there are no two domestic animals so useful as the cow and the dog, and since it was the generative organs of these two which led to this research it will best serve my purpose to confine descriptions to these species, describing others only when corroboration or elucidation are necessary.
A careful study of the mammalian ovary leads at once to the important fact that, from a developmental point of view, the resemblance between the ovary and the testis is a very striking one. There is nothing in the testicle that has not had at some time in embryonic life its homologue in the ovary. It therefore follows that of the structures that are permanent in the testicle some are transitory in the ovary and disappear completely, others degenerate but do not disappear; still others remain but are modified to suit a modified function. The female embryo having developed more or less perfect testicles, progresses still further by destruction, by modification and by addition. It is the development of all the testicular elements and their subsequent incomplete atrophy which has made of the ovary such a fertile field for the development of epithelial tumours of the most varied types. What makes the ovary of one mammal differ most from the same organ of another mammalian lies in the amount of atrophy which ensues after the ovary has reached its full structural development. Of all the species examined, the cow and the bitch and the cat suffer the least amount of atrophy. Hence, for this very reason they are exceptionally convenient for developmental study.
Until recent years it was almost universally thought, chiefly due to the teaching of Waldeyer, that the germinal epithelium of the ovary never penetrated farther than the outer cortical third of the organ. Whatever glandular structures were found within the hilus or medulla of the ovary were thought to be due to the invasion of the ovarian stroma by the tubules of the Wolffian body. The Wolffian body or mesonephros was consequently divided into two portions: that which invaded the ovary was called the genital portion, whereas that outside the boundaries of the ovary was called the urinary portion of the Wolffian body.
Comparative Study of Adult Ovary.-If we examine almost any section from the ovary of the bitch we find an unexpected wealth of epithelial structures. These at first seem to be without order and of several types. In the heart of the ovary, frequently in the midst of the great blood-channels, we find the rete ovarii. The Rete Ovarii.-This structure corresponds to the rete of the testicle. It is an irregular tortuous gland-like structure, with numerous folds of its mucous membrane, which is lined for the most part by a columnar epithelium. The structure in some animals suggests a low grade of malignant carcinoma. The rete ovarii varies much in size in different species. In my series the sheep presents a very small rete ovarii, ofttimes difficult to find in the centre of the ovary. In the dog and cow it is a large structure, often extending almost from pole to pole of the ovary as it passes on its tortuous course between the main blood-vessels. In the human subject the rete ovarii varies considerably in size in different individuals and even in the two ovaries of the same Goodall: Epithelial Tunwours of the Ovary individual. In one of my cases one ovary is a mass of foetal remnants without ova, whereas the other contains thousands of ova without any trace of foetal remnants except the diminutive rete. We must look upon the rete as a foetal remnant, and its atrophy up to complete disappearance is quite the exception. In my numerous specimens of human ovaries a careful search has always resulted in finding a rete though at times it is quite diminutive and might readily be overlooked. But in several of the ovaries from the sheep I have not been able to find, a trace of it.
The Medullatry Cords or Rays.-In the ovary of the bitch there are numerous solid cords or tubules which course in a very irregular manner from the cortex to the centre. Their arrangement generally speaking is radial throughout, very irregular and convoluted. In the multiplicity of cells which line them or compose them one may distinguish three dominant types. The lining which conforms with the first type, consists of tall shaggy cells with a wide base and shrunken body prolonged into a thin protoplasmic filament which not infrequently passes across the lumen to join with a similar process from a cell of the opposite side. The nucleus is near the base. This type of lining is found chiefly in the tubular rays. At times a fold starting from the periphery of the tube, causes, on transverse section, an appearance suggestive of a polypus projecting into the lumen. This is also covered with a similar type of cell, and the fibrous core, usually hyaline and without nucleus, is joined by a thin velamentous fibrous tissue with the connective tissue at the periphery of the ray. The second type is found in the solid cords. The dominant cell is syncytioid in type and in its functionless state resembles very closely the syncytioid cells of a young placenta that has been retained in utero for a short period after loss of function. The third type is less commonly found and resembles a true glandular duct, lined by cubical epithelium. These three types when traced through serial sections pass at times almost imperceptibly the one into the other. At other times the change is abrupt especially after an acute bend or tortuosity of the tube. In serial section many of the rays are found to communicate at one end with the rete ovarii. The distal end of the ray is lost in the periphery of the ovary.
Development oJ the Epithelial Tissues of the Ovary.-I will not go into details of length and age (probable) of the various foetuses. These matters have little or no bearing upon the subject. The first sign of the development of the genital organs is found in a heaping up of the epithelium at a spot on the genito-urinary ridge. Immediately under this, at this early stage, lies the Wolffian body with its ducts and glomeruli. This heaping of epithelium constitutes the germinal layer or the germinal ridge. Its origin, so far as is known, is from the peritoneal or mesothelial surface, and it lies to the inner side of the mesonephros. (A second genital ridge appears slightly later to the outer side of the Wolffian body. This eventually gives rise to Muller's duct. Slight confusion arises here owing to the varied nomenclature used. Some authors apply the term germinal epithelium to the whole covering of the Wolffian body, whilst others restrict it to that portion which gives rise to the ovary. I shall use it in this restricted sense.) This is the beginning of the genital gland-the testes or ovary. Soon this epithelium begins to burrow and to arrange itself in columns coursing more or less at right angles to the surface, and running towards a narrow hilus. During this development the ovary has gradually become pedunculated.
If we now turn our attention to the embryos of the cow at various stages of their development, we find that at one time the ovary and testicle form a pedunculated structure which occupies the inner side of the Wolffian body. To the outer side lies the differentiated tissue which is destined to form Muller's duct, the forerunner of the Fallopian tube. Between these two structures lies the large Wolffian body with a wide base of attachment posteriorly. Its main excretory duct, the Wolffian duct, lies slightly to the inner side of Muller's duct. From the inner surface of this excretory (Wolffian) duct many tubules take origin. They run along the outer surface of the Wolffian eminence, then they bend suddenly upon themselves, their lining epithelium begins to stain more readily with eosin, the cells become much larger and the tubules themselves become very much twisted and finally end in a glomerulus, near the inner surface of the Wolffian body. A small artery issuing from the main arterial trunk in front of the vertebra passes into the Wolffian body at its attached border, courses along its inner free margin to end in the vascular tuft of the glomerulus. Separated by only a very short distance from the uppermost glomeruli, the fibrous tissue of the ovary takes its origin from, and becomes continuous with, the fibrous tissue of the Wolffian body. The glomeruli of the latter are more or less arranged in a single row and therefore their convex surface, where it is pierced by the glomerular artery, lies in towards the ovary. Except at both poles of the ovary, the space between Muiller's duct and the hilus of the ovary is quite wide and rounded, filled in by the enormously developed tubules of the Wolffian body. So far no differentiation of ovules is visible. The cells of the whole ovarian surface seem to be uniform. They consist of deeply staining cells which resemble more or less ordinary lymphocytes. In an embryo of slightly more advanced age, we find remarkable changes have taken place. The growth of cells from the germinal layer of the ovary is no longer restricted to the immediate surface of the ovary, but has penetrated into the medulla, and fills the hilus and separating the fibrous tissue, which seems to form a capsule for them, they pass, as deeply staining branching cylinders of tissue, out of the hilus and along the Wolffian body between its free border and the glomeruli. These cylinders gradually grow smaller in extent as they travel along the Wolffian body to end at a point near the free border of the mesosalpinx between the outer pole of the ovary and the fimbriated end of the tube. In their passage -along the Wolffian body they enter into intimate contact with, and become continuous with, the cavities of at least two or maybe as many as six of the glomeruli of the Wolfflan body. They are separate and distinct from the Wolffian duct throughout their whole course, and enter into contact with it only through the interposition of the tubules and glomeruli of the Wolffian body. There is, therefore, direct continuity betueen the surface-epithelium of the ovary anld the Wolffian duct through the medium of the medullary cords or tubules, the rete ovarii, the Wolffian glomeruli tubules and duct.
So far as my experience goes, in no other animal can this be studied to such an advantage as in the embryo of the cow. At this stage there is no differentiation of the ovarian epithelial tissue into tubules or ducts. It presents a deeply staining cellular structure, the cells of which possess a minimum of cell-protoplasm with a deeply staining nucleus like that of a lymphocyte. Nothing could be more striking than the contrast between this darkly stained band of germinal epithelium and the adjoining tissues of the Wolffian body. The latter is made up of large cells with a large amount of protoplasm which stains very deeply with eosin. At this stage of development, primordial ova are distinguished within down-growths of surface-epithelium-Pfluiger's tubules.
Slightly deeper towards the centre of the ovary, in what I may designate as the second zone, or zone of medullary rays, solid and hollow strands, continuous with Pfliiger's tubules, present themselves with primordial ova in their lumina.-These are the forerunners of the medullary cords. Still farther towards the centre these tubules in the medullary cords pass insensibly into a richly tubular structure (the rete ovarii) which passes out of the ovary to pursue its course, which I have outlined above, and to enter into contact with the glomeruli and glomerular ends of the Wolffian ducts. In short, what was formerly a mass of darkly staining cells slowly and insensibly differentiates itself into tubules, by a similar process to that by which Pfluiger's cords differentiate themselves into Pfluiger's tubules, and the medullary cords into medullary tubules. In the ovary, as in the testicle, the epithelial continuity, therefore, is complete from the surface-epithelium of the ovary to the Wolffian duct. The parts nearest the germinal epithelium have to do with the generation of the reproductive elements, the remoter portions are the conduits along which the ova would travel if they pursued the same course as spermatozoa in the male. But in the female, ova are cast off into the peritoneal cavity and the efferent tubules become useless and atrophy completely or in part. Are all these parts maintained in their integrity through foetal into post-natal and into adult life? The answer is decidedly in the negative, and it is the atrophy which ensues in the ovary owing to the ova pursuing a different route of migration which has led to so much confusion. A study of the adult organ cannot give any connexion whatsoever between these various parts of the one-and-the-same system owing to the complete atrophy of intervening links.
It must not be assumed that the extra-ovarian portion of the canals reaches as complete a development in all other species as it does in the embryo of the cow. For example, in the hum-an subject the extraovarian portion of the efferent ducts is relatively small and atrophies easily, so that only that portion remains (for some time) which is necessary to effect a junction with the Wolffian ducts. Such were the conclusions to which my work led me-namely, that there are no parts in the testicle which have not their homologous parts at some time in embryonic life in the ovary. These homologous parts may be clearly The first portion of the down-growth represented by (a), (b) and (c), constitutes the medullary ray. The distal or cortical portion (a) atrophies easily and disappears completely. The second portion (b) becomes the normal Graafian-follicle. The third portion (c) atrophies more or less, and may or may not be absorbed. From the lower portion of the rete several tubules are emitted, finally merging into one which passes out of the ovary to unite with the glomeruli of the Wolffian body.
To recapitulate: It has been shown through embryological studies that the ovary at some time in its development possesses a system of tubules, which have their exact homologues in the seminiferous tubules and excretory ducts of the testicle. Embryological studies have also shown that all the structures within the ovary-namely, Pfluiger's tubules or cords, the medullary cords and the rete ovarii, to well outside the boundary line of the normal ovary, are of germinal epithelium origin: and it has been demonstrated that the tubules of the epoophoron, or of the Wolffian body, do not penetrate into the ovary, but are met outside the ovary by the rete ovarii as it passes out of the hilus.
I now wish to take up other facts which have heretofore not been recognized, and which offer incontrovertible arguments for the substantiation of the conclusions -stated above.
In the first place, I have found so frequently immature ova within the whole length of the medullary cords, that there can be no doubt that they arose in situ. At a certain stage in the development of the ovary, it is not the exception to find this condition of affairs. Their presence is transitory and their life-history is a short one. As we shall see later on, this is the fate of thousands of these ova. They do not all perish. Occasionally an ovum seems to escape. But it is a fact that where one ovum comes to maturity, a thousand are lost in the process. The same statements apply to the rete ovarii, though in a much more restricted sense. In all my specimens of embryos I have found about ten or twelve ova right in the centre of the rete. Inasmuch as these very soon succumb to the general destruction, and as ova have no motive power of their own, and as the character of the tubules would preclude any possible motion being imparted to the ovum, we are forced to the conclusion that this again is incontrovertible evidence of development of ova from the lining both of the medullary cords and of the rete ovarii. Is it not also incontrovertible evidence that these structures are derived from the germinal epithelium, and have retained some of their powers which were impressed upon them in their primitive state? To the arguments of those who claim that both the medullary cords and the rete ovarii are derived from the epoophoron, I can only add further the statement that it seems quite inadmissible that Nature would allow so important a function as oogenesis to be shared by two structures of totally different origin.
Have these foetal rests any functions ? Without the slightest hesitation one can say that in the human ovary they have no normal function. There cannot be the slightest doubt but that the only normal function they could perform would be the function of oogenesis. But we know equally well that the formation of ova is a function of division and differentiation which in the human species takes place exclusively during feetal life and the first two years of post-natal life. Scientific opinion upon this point is quite unanimous. But there is not the same unanimity when it comes to the question of the other mammals. In the lowest members of this order, I think itis generally admitted that oogenesis goes on, not only in fcetal and early post-natal years, but throughout the whole of the sexual life. I, myself, am convinced that ova are developed in the bitch throughout her whole life, and that in the case of the cow at particular periods. If such is the case, from what do these ova originate ? From a careful study of the bitch's ovary, the different types of tissue which I have described above as being found in the medullary tubes are but different stages in the development of ova. In the second type, where the tissue presents much the character of syncytial cells with vacuoles, it is but the beginning of that development which eventuates in the formation of ova. I am convinced that this goes on throughout at least the sexual life of the bitch, and that ovulation by its stimulating influence, or by the consequent mere increase of vascularity, awakens these odgenetic factors temporarily into activity.
I have found ova in all stages of formation. . In the vast majority of these developments the ova are quite imperfect and are doomed to a short life. Hundreds of them in one section may be seen as the mere phantoms of ova. If the ovule has developed but slightly (it will have developed a vitelline membrane early in its career) and then succumbs, it will be found with its vitelline membrane somewhat distorted and surrounded by a mass of follicular cells of deeply staining syncytioid characters. If development has gone on further before retrogressive changes set in, the syncytioid cells lose that character and take on the characters of the first type as described above, that is, the ovum, composed now usually only of a vitelline membrane filled with degenerative droplets, is surrounded by a layer of tall, delicate, slender, filamentous cells which stain poorly. This is the prototype of the zona radiata of the discus proligerus. These facts taken singly or together cannot leave any doubt as to the origin from germinal epithelium of all the tubular and solid epithelial structures found in the subcortical and central zones and hilus of the human ovary. For if such is the case with the higher vertebrates, we cannot but believe that the process is the same in the human species. It seems quite impossible that two tissues so Widely different as germinal epithelium on the one hand, and Wolffian ducts on the other, should possess such high potentialities and specialization as are required to develop ova and their necessary adjuncts. True, if we go back far enough, both germinal epithelium and Wolffian ducts were derived from the same cells of the ceelomic cavity. But with that type of argument we need go back but a little further still to realize that all tissues of the body,have common parents in an ovum and a spermatozoon.
The atrophy of structures so far described refers only to those superfluous tissues of fcetal origin, but in the dog and in several other animals there takes place a second down-growth of germinal epithelium into the cortex of the ovary. This usually takes place in adult life. The invasions are quite glandular in appearance, never contain ova, and are fruitful sources of new growth with lower animals. Whether such a second invasion takes place in the human subject has never been determined.
In reference to this second invasion of the cortical zone by the germinal epithelium in post-natal or adult life in some animals, von Winiwarter states: " An important fact remains, we never find in this glandular invasion nuclear elements so characteristically found in germinal cells on their way to become ova. So far as my experience goes this late invasion does not produce ova." I am convinced that these late characteristic invaginations of the germinal epithelium, at an age when the animal has reached, or almost reached, full development, offer a ready explanation for that strong tendency in the human ovary for the germinal epithelium, when invaginated by any of the causes which will be mentioned later, to burrow and invade deeply, and give rise to a typical growth. Waldeyer vaguely gave expression to the same opinion when he stated that this new formation of tubules from the germinal layer in some of the lower animals was but an expression of an inherited tendency in these cells.
The Interstitial Cells of the Ovary. In order to avoid confusion, it may be well to state that according to recently accepted views there are two distinct types of cells in the stroma of the ovary. It will not do to speak of them in common as interstitial cells, or as stroma cells, or as connective-tissue cells, because they have distinct separate origins which bind the one type to the epithelial group, and the other to the connective or fibrous-tissue group. The former is of mesothelial, the latter of mesoblastic origin. However, faute de rnieux, the term " interstitial cells " has passed into common usage, and as a means of distinction the mesoblastic tissue is known as the connective tissue or supporting tissue, or stroma.
Since Limon's and von Winiwarter's articles, an almost infinite number of works have appeared, culminating in Miss Lane-Claypon's and Miss McIlroy's epoch-making article. With a lucidity that deserves the highest praise they have shown that there are two distinct cells in the ovary, the interstitial cell allied to and originating from the germinal epithelium and the connective tissue cell proper derived from the connective tissue of the Wolffian body. The former, therefore, possesses much of the potentiality of the odgenetic tissue, the latter is but a supporting structure. My work upon the human ovary tends in every respect to confirm their work upon the mammalian organ. My specimens fortunately contain three of exceptional importance in this connexion. Two of them are from the human ovary, one of a foetus of about seven and a half or eight months, the other of a child which died suddenly immediately after birth owing to a diaphragmatic hernia. In each of these specimens, whether due to some peculiarity in the stain, or whether due to the phase of development of these structures, each interstitial cell is so clearly defined and so beautifully stained that it offers the greatest contrast to the slender fibrillar intervening connective tissue. Their origin from the germinal epithelium stands out most clearly, and their differentiation from the follicular cells is as yet not complete. -The limit of invasion of these cells in the ovarian tissue is clean cut, and here again offers the most marked contrast to the faintly pink-stained connective tissue. The third specimen is from a rabbit, which had its back broken twenty-four hours before parturition by being clumsily lifted by the neck by one of the orderlies. Immediately paralysis of the hind legs and rear portion of the body set in. Parturition set in next morning, and the rabbit died in the second stage of labour without being able to expel the feetus. The ovaries in this case were cut. They are from pole to pole just one mass of lutein cells. The outline of the true corpora lutea is well marked by a delicate band of fibrous tissue. Between them and all about them right down to the depths of the hilus, similar cells fill the whole field. Every interstitial cell in the ovary seems to have been converted into a large oval or polygonal cell resembling, in every particular but one, the true lutein cells of the corpora lutea. That one and only distinction consists in a slightly smaller size of the extracorpus cells. -Most minute examination with the highest powers of magnification reveals no other differences. The fine strands of fibrous tissue that interlace with these cells are readily seen. With Sudan III the whole ovary seems a mass of fat.
There can be no doubt that the ovary contains two types of cells, the interstitial and the connective tissue; the former, derivatives of the germinal epithelium and capable of transformation of form and endowed with secretory function; the latter merely supporting structure in the strictest sense of the term. Section oJ Obstetrics and Gyna?cology PART II.
THE ORIGIN OF EPITHELIAL NEW GROWTHS OF THE OVARY.
The work of Part I has led to a generalization the bearing of which is far-reaching, namely, that all epithelial structures within the ovary are derived from a common source-the germinal epithelium.
Division and differentiation have led to wide differences in form and function. But we have seen that the characters-the primitive characters-of this epithelium may make themselves manifest when the proper stimulus comes, and we have seen how imperfectly that assumed function may be performed. This assumption of power is capable only by virtue 'of the inherited susceptibilities of these cells which are among the oldest in the animal kingdom. With this knowledge afforded by comparative and human embryology, the subsequent discussions will be greatly facilitated.
It would seem at first sight as if we stood to-day just where we did twelve years ago, as regards the histogenesis of simple and malignant tumours of the ovary. The various classifications which have been given have not as a rule been histogenetic, but rather, topical, clinical or histological. Under such systems, the varieties become as a rule (except perhaps the first) so numerous that the subdivision becomes cumbersome. Clinical divisions and pathological subdivisions of any general system have become almost a necessity, but the wholesale multiplication of varieties has much in it that deserves condemnation. I have tried to give a histogenetic subdivision which sacrifices nothing to brevity.
(A) Tumours arising from the germinal epithelium (ovulary; nonovulary).
(B) Tumours arising from the stroma (ovulary; non-ovulary).
(C) Tumours due to cell inclusions. "It would be very fine," writes Pfannenstiel, " if when studying each tumour separately, we could place it in its proper histogenetic category." I quite agree with Stratz, that a subdivision of tumours into cystic and solid, is not only unscientific but also impracticable, for neither clinically nor anatomically do tumours allow themselves to be placed in either one of these classes.
What are the structures in the ovary from which epithelial tumours may arise? They are germinal epithelium, follicular epithelium, ova, medullary cords, rete ovarii, corpora lutea, corpora atretica and the interstitial cells. If we include also inclusion tumours, we have covered the whole of the tissues from which they can take origin. But if we ask: can tumours arise from each of these ? then the matter becomes one in which you form your own conclusions, either from mere preponderance of opinion or from your own observations. However, it seems advisable to deal with the subject from the view-point of these fixed and known tissues, rather than to take up each class of tumour and try to work back to its origin. Tumours arising from the Graafiant Follicles.
Wendeler has very aptly remarked that it was in the nature of things from the beginning, owing to the cystic formation of most of the tumours, to suppose that they were derived from follicles.
Can the epithelial lining of the Graafian follicle give rise to tumours ? In the first place, a distinction must be drawn between the membrana granulosa of a developing Graafian follicle and the single layer of partially developed epithelium which surrounds a primordial ovum in the quiescent state.
If we exclude the condition which is commonly known as " hydrops folliculi," I can say with every emphasis, that I do not believe that tumours can arise from the Graafian follicle in process of development or of degeneration. For years the pathological material from several hospitals, both abroad and at home, has been examined with this end in view, and the result of my observations cannot be expressed in other terms. The varieties of degeneration of the membrana granulosa before or after the death of the ovum are few. The process is singularly simple, and it has never fallen to my lot to see these cells take on characters such as would justify one in assuming that they form the lining of a true cyst.
Are we to classify as tumours the condition known as "hydrops folliculi"? It seemns to me that it is a misapplication of a term. Is it even a pathological state? It has happened so often that the small cystic ovary, or fibro-cystic ovary so called, has yielded under the microscope a prolificity of Graafian follicles that is striking. So often is this the case that one grows sceptical of these terms. A careful examination of true cases of hydrops folliculi shows that neither the ovum nor the membrana granulosa have suffered any appreciable change, and I am firmly convinced that the great majority of these ova mature or are cast off by premature rupture of the follicle. In none of these follicles does one find fatty degeneration or secretion in the tunica interna-a condition which forecasts death of the ovum. Pfannenstiel says they are usually single and one-chambered-i.e., they do not build daughter cysts. Why would they be single if such cysts were of Graafian follicle origin ? One would imagine them multiple by the very fact of their origin. Olshausen says when they are multiple, which is seldom, the number is usually small. Most text-books state that the. cysts lie side by side and do not communicate, and that the one does not develop out of the other. These arguments seem to have been passed on from text-book to text-book. These two statements, so simple in appearance, would be among the very hardest possible to prove.
Another arbitrary division is found very frequently-namely, that these cysts are always of limited size; for some the fist, for others the foetal head is the limit. If they exceed this size they pass into another category. This seems the most arbitrary of arbitrary divisions. Now, it is a singular thing that in the many ovaries that have been examined in the past four years from all the species of animals mentioned in the foregoing pages, never has there been a tumour found arising from the Graafian follicles. Hydrops follicutli has been found frequently, but the membrana granulosa was intact. When this had been discharged and had mixed with the liquor folliculi, the cavity became a space lined by flattened cells of the tunica interna. The small cystic ovary of the dog and cat, and many other animals, has quite another origin, as will be described later.
No one will deny the clinical entity known as "hydrops folliculi," but its interpretation admits of more than one opinion. Nagel believes that these cysts are nothing more nor less than unusually large healthy Graafian follicles, and I fully concur. We would hardly classify hydramnios as a new growth, nor does the foetus succumb even when the quantity of fluid is exceptionally great. Why, then, should the ovum be doomed under somewhat similar circumstances. The fact remains that hydrops folliculi, when it exists, is nearly always multiple, oftentimes classified clinically as the small cystic ovary, yet, according to text-books, the tumour to which hydrops folliculi is supposed to give origin is in the vast majority of cases single, not multiple.
To my mind there is not one case in the literature of a Graafian follicle that. is supposed to show developing papilloma, that will stand the test of a scientific criticism. Nagel holds, and I think with perfect justice, that the transformation of the membrana granulosa into a cyst-epithelium owing to the death of the egg, is an impossibility.
In many of the animals in which large and small cysts abound there are many that can with the greatest ease be traced to their origin, and the same applies to my specimens of human ovaries. Yet in not one of these is there any evidence that cysts, as new growths, have arisen from Graafian follicles. It may be objected that the fact that they have not been found in these series is not positive proof that they do not occur. The whole question seems to. resolve itself into this: Are we to consider " hydrops folliculi " as a type of new growth or as the product of local change? The question is very difficult. That hydrops folliculi as a clinical entity does exist no one will deny, but that it can reach anything like large dimensions, I think few will be prepared to admit. Through the work of Kroemer we know that the association of cysts of the ovary with chorio-epithelioma of the uterus is quite a common one. We also know that in the ovaries of a pregnant woman, especially if she is somewhat advanced in her pregnancy, we find, not only a large corpus luteum of pregnancy but the other Graafian follicles which contain ova in process of maturation developing a thick layer of lutein cells in their theca interna. It is as though the foetal metabolism demanded greater lutein secretion and that the theca of these incomnpletely developed follicles was called on prematurely to do a share of the work. This is the usual course of events as it has been worked out by Seitz and by myself. Such follicles as Limon has pointed out the theca interna of which has undergone, or is undergoing, this lutein change, have their contained ova doomed to destruction.
Chorio-epithelioma acting in a sense like a pregnancy and being derived from a pregnancy, causes all the changes in the ovary that are usually found in a normal pregnancy only to a much greater degree. The ovary becomes distinctly cystic and often of considerable volume. If we examine these cysts, we find that they are mostly, if not all, developed from the corpus luteum of pregnancy and from the Graafian follicles which were maturing when the abnormal impulse overtook them. The truth of the statement lies in the fact that if these cysts are examined in the early stage they are surrounded by layers of lutein cells just as are those Graafian follicles in partial maturation during pregnancy. An impulse to cyst-formation seems to sweep over the ovaries in cases of chorio-epithelioma. These are true Graafian-follicle cysts and not infrequently reach considerable size. Yet-.and this is the interesting fact-the large cysts are all devoid of an epithelial lining, being covered either with blood, or serum, or fibrin, or a layer of lutein cells, and only in the smallest can remains of the membrana granulosa be found.
It is very, apparent from such cases that a transformation of the lining epithelium. of a Graafian follicle into the usual lining of a new growth is an impossibility: that after the death of the ovum the membrana granulosa-a membrana of highly specialized functionhas no longer a raison d'etre and slowly liquefies. If such were not the case, why would not the larger cysts in chorio-epitheliomatous cases still be lined by a membrana granulosa transformed into a oneor two-layered epithelium?
The Follicular Cells of the Primordial Cell-nests. Do epithelial tumours arise from these cells? Theoretically these cells are so closely allied to the germinal epithelium, they have undergone so little differentiation, that there is no apparent reason why, theoretically, they should not give rise to new growths; yet, practically, such has never been satisfactorily demonstrated. Many authors have published reports of cases in which tumours have been described as having arisen from this structure. The question is a most difficult one to decide, and after all it is a matter of small importance as it will be shown later that epithelial tumours arise either from this primordial follicular epithelium or from invaginations of the germinal epithelium.
Tumours arising out of the follicle-cells of primordial follicles have been described by Gottschalk, Steffeck, Bulius, Pozzi and Beaussenat, Pfannenstiel, v. Velits, v. Kahlden, Hofmeier, Franque and iimnell, none of which descriptions, however, seem conclusive, except, perhaps, that of Gottschalk. Most of the others, as Waldeyer and Heinrichs -state, offer other explanations that are much more readily acceptable. As stated above, even in the bitch, in which there is normally an -invasion of the superficial layer of the ovary by small ducts, which practically never contain normal ova, it is impossible to say under such circumstances whether a tumour, arising in this neighbourhood, originated in one of these small downgrowths or in a real primordial follicle, and so it is in the human ovum. Small cysts situated in the immediate neighbourhood of the surface-epithelium may so mimic the epithelium of the primordial follicle, that it would be quite impossible to state, even at this early stage, with any degree of assurance that it arose from the one or the other of these two sources.
MY-OB 2
The Origin of Epithelial Tumours from the Germinal Epithelium.
Nothing in the human body can equal the metaplastic power of the germinal epithelium. When we stop to realize that all epithelial tumours of the ovary (except those few which are classified as inclusion tumours) are derived from this epithelium either directly or indirectly through the medium of structures to which it primarily gave rise, we are struck with the latent power of these cells when they are awakened into activity. 'When we realize that such widely different cells as the apparently simple interstitial cells of the ovary at one end of the list, leads, through many mutations, through the follicular epithelium, membrana granulosa, ciliated epithelium mucous cells to the most highly specialized cell-the ovum we do cease to wonder at the multiplicity of varieties found among the ovarian new-growths.
We have seen in the first half of this monograph, how by a study of comparative anatomy the whole problem of development and atrophy in the human ovary has taken on a new aspect. In that part of the work, I stated that the amount of atrophy of epithelial structures in the late months of foetal life and early post-natal life varied greatly not only between different species but between different members of the same species. As examples, I quoted that the difference between the bitch's and the sheep's ovaries in the matter of the amount of apparently functionless structures retained was very great, but that there were also great differences between any two bitches' or any two of any other species. So it is with the human ovary. In some, even in serial sections, I have found not a trace of any foetal rests except a small rete ovarii. In others, on the other hand, it is impossible to examine any one preparation without finding not only traces but long stretches of foetal remnants. This applies equally to ovaries of all ages. What the percentage of cases would be in which such structures are found cannot be stated except by making serial sections of a very large number of ovaries at the early adult life. This I have not done, but judging from the frequency with which these structures are found in the ovary before puberty, that is before the ovary is scarred by the rupture of large Graafian follicles, the percentage of cases in which foetal rests occur must be inordinately high-very much above the figures given by Schickele.
These remnants usually lie deep down in the medulla of the ovary, often in the neighbourhood of the rete ovarii. At times they are in the form of tubules with well-preserved epithelium, at other times the epithelium has remained arrested in a state of partial atrophy. Not infrequently there is a cavity, more frequently they are solid. Often the remains run off from the rete, merely resembling dark lymph-spaces. Towards the surface of the ovary one recognizes these foetal remnants in the deep crevices or lobulations of the surface of the organ, or by the presence of solid columns of cells, or real ducts which communicate with the surface. If these latter occur before fcetal life, yes, even before full adolescence, they are undoubtedly of foetal origin, for none of the causes which could give rise to such sinkings have as yet begun to operate.
There are other foetal remnants that require description. One frequently finds in human ovaries of all ages, certain sectors of the ovary which stand out in mnarked contrast to the remaining portion of the ovary. Some of these cases will be described. The segment so characteristically changed presents all the appearances of having been arrested in its development, whereby the foetal structure which should have been absorbed has crystallized and the further development of the segment has not taken place. It is, therefore, a segment which has remained fixed in a stage of imperfect development. A close survey of these cases nearly always leads to the discovery of a vascular defect as an underlying cause. They present an appearance not unlike what might be the late stage of an infarct. The incidence of these cases in those that have come under my observation shows conclusively that this is a common defect. Let me describe some notable cases: Case 1.-A foetus which died at full term. The right ovary normal. The left ovary is normal except for a segment about the middle with apex to the medulla. The surface of the ovary at this spot circular and about 1 cm. in diameter, is whiter and of firmer consistence. On macroscopic section no change visible except pin-head cavities. Microscopically, a wedge-shaped portion of the ovary, well defined, is devoid of normal ova or its adjuncts. Instead, the segment is full of glandular or epithelial elements, some of these are typically, glandular, others are solid columns which at times degenerate into mere lymph-like spacQs. The picture is undoubtedly one of arrested atrophy. Other portions of the ovary are quite normal.
Case II.-A child, aged 1. Right ovary normal. Left ovary contains a segment in the inner pole very similar to that described above. The rest of the ovary normal. Case III.-Girl, aged 14. Left ovary normal. Right ovary contains at inner pole a wedge of tissue in arrested development. This wedge is filled with epithelial elements and glands. These are frequently broken into short segments. The limits of this wedge are abrupt as if due to an infarct. In many sections the glands contain goblet cells and ciliated epithelium (?) .
Case IV.--In this case of a young child, aged 2, an irregular segment of the right ovary seems to have suffered a blight. All about this area the normal structures are found, whereas in this area which, from its outline, gives one the impression that it is due to some vascular disturbance, arrest of development has taken place. The arborescent foetal structures are lined with cells that stain a deep blue in marked conltrast to the pink and blue of the normal tissues.
I think that such a condition whatever its cause offers an explanation for those rare cases in which the ovary remains in its fetal state, disseminated with canals lined by germinal epithelium, a total absence of ova, a generalized firm fibrou8 consistence and a proneness to develop multiple cysts. Frommel (?) has published such a case, and one came under my observation some years ago, when working in the laboratories of the Pathological Institute of Freiburg, in Professor Aschoff's service. Quite recently, a second case, sonmewhat similar, came into my possession. This ovary, differing somewhat from any heretofore described, throws so much light upon the origin of tumours that it will repay a thorough study. It was removed from a young woman aged 23, married three and a half years, no children. Menstruation late in onset had always been scanty. Uterine dysmenorrhoea was not a marked feature. The external genitals were healthy. Owing to severe left-sided pain of a burning character, which gave all the indications of being due to sigmoidal trouble, but which resisted all forms of palliative treatment, an exploratory laparotomy was done. The sigmoid presented nothing pathological on its peritoneal surface. The left ovary was slightly, very slightly, enlarged, but was hard, and almost cartilaginous in consistence. A few small cysts were visible upon the surface. It was deemed advisable to remove this as being possibly a contributing cause. Microscopically, in none of the sections is there an ovum, either in the quiescent or maturing state. The surface-epithelium is unusually tall and columnar. In one of the creases of the surface doubtful cilia are visible. The fibrous stroma is unusually dense and hvaline. The whole ovary is disseminated with small cysts which by their general arrangement run in lines from the surface towards the centre of the ovary. Many of these communicated with the surfaceepithelium by a solid strand of cells. In others this was lacking, but by the course of the fibrous tissue, one could easily see that previously such a connexion had existed. The cysts are particularly interesting owing to the variety of their epithelial linings, and owing to the differences in the amount of vascularity of the surrounding fibrous tissue. There are small and large cysts (microscopically); cysts without any apparent epithelial lining, others with a flat lymph-space like covering; still others with cuboidal cells. In this cyst we see tall cylindrical cells, in that one goblet cells, and still further on undoubted ciliated epithelium. In one of the larger cysts the wall has become very vascular and papillary ingrowths are quite frequent. That this is an ovary arrested in its embryonic development, I think, cannot be doubted. It presents all the features of such a condition. How such a condition can arise is indeed quite another problem. And yet I possess among my specimens two which I prize most highly. These were obtained during my work at the Friedrichsheim-Krankenhaus in Berlin. The first was that of a child, aged 5, which had died of chronic nephritis, secondary to scarlet. fever. The one ovary was quite normal in every respect. The second was much smaller. The characters of the latter, the evident atrophy of the parenchyma, the shrinkage of the tissues led me to examine the vessels in the hilus. These were unusually small, and cross sections of the main trunks of the vessels farther out in the broad ligapment and of the ovarian and uterine vessels of that side showed almost complete closure due either to a developmental defect or to an early obliterative endarteritis.
The second case was that of a girl, aged 18, who died of brain tumour of syphilitic origin. One ovary was perfectly healthy, ovulation had gone on, and there were slight remains of lutein cells and of corpora throughout the ovary. Microscopically this was a perfectly normal ovary. The other ovary was much smaller. The contrast under the microscope could not be more marked. This ovary was like that of a woman aged 50. The fibrous tissue is seemingly more adult in, type. There are a few ova which have begun to mature, The majority of these never reach an advanced state of development. The ovary therefore contains retention cavities, the results of these atrophic Graafian follicles. But the most striking feature is the presence of many corpora candicantia, which are similar to those found in the aged who have not sufficient vitality totally to destroy and totally absorb. The arteries in this case also were the seats of a slow chronic obliterating syphilitic endarteritis, I have quoted this last case as showing the effect of faulty vascularization in the adult, and as throwing some light perhaps upon the previously described cases, which occurred during the developmental or embryonic state, when any change in the blood supply would lead to faulty destruction and absorption of redundant tissues. Of course the only effect such change could have on the adult ovary would be to retard destruction and absorption of functional vessel-scleroses and absorption of the products of corporm lutea and corpora atretica, thereby causing such an ovary to resemble that of an aged woman.
Pfannenstiel has described cases in which the surface epithelium bore patches of ciliated epithelium. Some of these ovaries were quite normal. Others were the seat of tumour growths. Desinety also found islands of ciliated epithelium upon the surface of otherwise normal ovaries. Waldeyer found it in six different cases, in five of which there was cystic formation, and the sixth was the seat of chronic inflammation. Marchand, to explain its presence upon the surface of the ovary, stated that it arose from the fimbria ovarica, and became detached from it. Williams, Walthard, and Kuszman, as previously stated, claimed also that these were isolated portions of the Miillerian duct. In one of my specimens, there are islands of ciliated epithelium in a depression on the surface of the ovary.
To-day it is fully recognized that there is a close relationship between the germinal epithelium and ciliated epithelium, and that the transition from the one type to the other is frequent and easy, and seems but the expression of a character which germinal epithelium once permanently possessed. Pick has drawn attention to the general tendency of the whole of the pelvic peritoneal surface to develop cilia.
In addition to the foregoing cases, which so far as it is possible to ascertain, date back their origin to foetal life, there are other characteristic invasions of the ovarian stroma by the germinal epithelium, which leave no doubt that they are acquired conditions, due to age changes and to inflammatory changes. Inflammation of the pelvic peritoneum giving rise to chronic perioophoritis, is a fruitful source of cyst formation. Clinical experience teaches, I think, that new growths are not commonly associated with, nor secondary to, inflammatory changes. These inflammatory cysts usually subside with the subsidence of the inflammation. One can readily conceive that inflammation about an ovary containing many foetal remnants may act as the stimulus that starts these into activity. In such cases the inflammation would therefore be merely an accidental association.
Tumours arising from Ovules: The Dermoids and Teratomata.
This constitutes perhaps the most interesting chapter of all those dealing with the subject of tumour-formations in the ovary, and of late so much has been added to our knowledge concerning their origin, that to-day there is but little doubt that the ovules by a system of parthenogenesis are responsible for the presence of dermoids and teratomata. The evolution of this idea is interesting and facts that really bear upon the subject are indeed of but very recent date. Previous to this the whole subject lay in the domain of theory, and there are no subjects more productive of controversy than just such.
The earliest theory held that teratomata and dermoids were of the nature of mixed tumours, arising from foetal rests of already differentiated cells in the ovary. It also held that these were not normally developed in the ovary, but were due to a misplacement from other organs. Of late, this theory was again brought to light by Bandler, who contended that not only was this theory well founded, but that the pronephros and the Wolffian body were responsible for these inclusions. In the light of our present knowledge, we know that not only the theory is wrong, but also that there was a misinterpretation of the facts from which the theory was developed.
Later Wilms pointed out, after a careful examination of dermoids and teratomata, that the former were not the simple mixed tumours they were generally held to be, but that they were mixed in the sense that they might contain structures developed from all the three primitive layers of the foetus; that the ectodermic layer or ectoblast usually was so predominantly developed as to mask the other two, whereas in teratomata, it was usually thd mesoblast which gained the ascendancy. In other words, both these tumour types were reallv of only one kind, for they both contained products of the three feetal germinal layers, namely, the ectoblast, mesoblast and endoblast. The difference, therefore, was one of relative quantities of these and not of quality.
But of late, as if stimulated by the warmth of the discussion between these two contending camps, the subject of parthenogenesis has attracted to it a great deal of earnest work. Within the last twelve years we find Delage and Bataillon in France, and Loeb, Wolfsohn, Morgan and Weir in America, busy over this subject, and names of later workers are those of Wedekind, Daudin, Arbacia and Kostanechi. The sum and substance of their work has led to a great deal of weight being added to Pfannenstiel's theory. Through the experimental work of these authorities, it has been established beyond a doubt that parthenogenesis can be provoked experimentally, in echinoderms, worms, molluscs, arthropoda, fish and amphibians. Natural parthenogenesis has also been observed in mammals by Bischoff and Hensen, in batrachians by Bischoff, Leuckart, Born, and Dehner, and in fish, worms, arthropoda, echinoderms and molluscs by a number of authors.
Lecaillon, who has done a great deal of work upon this subject, states: " We can consider as proved beyond all possibility of doubt that parthenogenesis really takes place naturally in many animals that are of widely different species. Parthenogenesis is really evoked by this fact, and this fact alone, that the unfertilized ovum is endowed with the ability and property to evolve along the lines of embryonic development of segmentation and differentiation, and not because the egg has encountered a special stimulus and special surroundings. This is proved by the fact that in birds the segmentation of non-impregnated ovum takes place as the egg passes along the oviduct. Such segmentation therefore takes place under the same circumstances and surroundings as it does with the impregnated ovum which segments normally.
Pfannenstiel has stated that no dermoid nor teratoma has been found sufficiently early to enable an opinion to be expressed as to its origin.
That was reserved for Loeb.
One year later Loeb found that parthenogenesis is a common occurrence in the guinea-pig, and that the ovum is the starting point of this development. He found that parthenogenesis occurs in about 10 per cent. of guinea-pigs before they are 6 months old. Later, the condition is much less frequent. When describing one of these cases he writes: " We see in each case a choiionic vesicle with trophoblast and plasmodia and syncytia penetrating into the neighbouring tissue. There is also a structure present which is probably to be interpreted as the neural tube. As this type of growth occurs in the cortex of the ovary where follicles are normally seen, and are found within folliclelike cavities, they can be derived only from ova developing parthenogenetically. Fertilization can be excluded, as the life history of some of these animals is known and precludes such interpretation." It is very probable that parthenogenetic change sets in soon after ovulation; the altered conditions in the ovaries at that time (variations in blood pressure, in intrafollicular pressure, changes in oxygen supply) provide the necessary stimulus.
The later stages of these developing embryos bear some resemblance to chorio-epitheliomata. These observations demonstrate that chorioepitheliomata and teratoid tumours that are found in the ovaries are not derived from misplaced blastomeres, as Bonnet and Marchand believed, but that the older view is correct according to which at least the teratoid tumours of the ovary are derived from partheno-genetically developed ova. Loeb might have gone one step further and included the dermoids, for histogeneticall,y they are the same as shown above.
As for those extra-genital cases, there seems as yet no adequate scientific explanation forthcoming. Pfannenstiel maintains that those of the trunk and peritoneal cavity have the same origin as those of the ovary. The assumption is that they arise from ectopic ovarian tissue, which we know is found not only throughout the pelvis, but throughout the abdominal cavity, and it is well known that the seat of the vast majority of these extra-genital dermoids and teratomata are localized in the pelvis. Nagel, Minot and Ribbert have found wandering ova throughout the genito-abdominal cavity. " Grant such a wandering of ova," states Pfannenstiel, " then the propagation of derivative tumours allows of a very ready and easy explanation." Do pseudomucinous cysts arise from teratomata and therefore from the ova? The frequent association of this type of cyst with the teratomata is more than accidental. Yet we are struck with the frequency with which the dermoids are surrounded by other cysts whose origin is known to be from the germinal epithelium of the ovary. As stated above, Landau, Hanau, Ribbert and Askanazy contend that the pseudomucinous cyst, whether alone or in association with dermoids, is part and parcel of the dermoid and the expression of the development of the intestinal portion of the teratoma or dermoid, just as the teeth, brain and jaw, and hair are the expression of its cephalic portion.
If we look into the question more closely, we find that not only do pseudomucinous cysts surround dermoids, but the incidence of simple serous cysts in association with dermoids is more than 'a casual association. It would seem that dermoids by their irritation and growth stimulate the surrounding tissues to activity. We have seen how the vast majority of human ovaries contain all the necessary epithelial rests or late invasions for the development of cysts and tumours. We have seen how these rests or invasions, derived as they are from the germinal epithelium, possess the wonderful metaplastic properties of this epithelium. We have even seen how in certain animals it can so develop as to produce ova and pseudo-ova, none of which, however, perhaps ever reach maturity, and lastly I have shown how the germinal epithelium can and does transform itself into mucous cells that have all the characters of the lining cells of the pseudomucinous cyst.
I have found several of mv cases of derinoids with mucin mixed with the sebaceous material. Macroscopic section always shows in corroboration of the microscopic description that this is due not to a portion of the original wall of the dermoid being a mucous surface as you would expect to find if the pseudomucinous cyst were part and parcel of the dermoid, but in each case it was quite apparent that the surface covered with mucous cells had once been a cyst separate and apart, and had later been incorporated. This fact taken with the many stated in this chapter cannot but lead, I think, to the conviction that pseudomucinous cysts are not only ovulogenic but are also of germ-epithelial origin.
The Interstitial Cells of the Ovary.
Upon the subject of tumours arising from this tissue, nothing so far has appeared in the literature. Inasmuch as this monograph deals with epithelial tumours of the ovary, and since it has been shown that the interstitial cells of the ovary are of epithelial origin, this tissue must be taken into consideration as a possible factor in the production of epithelial tumours.
It is singular that in many of the so-called peritheliomata the tissues change almost imperceptibly into carcinomata on the one hand and into alveolar sarcomata on the other hand. Particularly is this true of peritheliomata of the mucous membrane of the intestine. More especially are such tumour growths found in the appendix vermiformis. I have seen several such in which it was quite impossible to state whether the new growth was of the nature of a carcinoma, or of a perithelioma or of a sarcoma, for all three types existed in the same specimen. There is a striking fact in connexion with the ovary. In our series of malignant diseases of the ovaries at the Royal Victoria Hospital-a series extending over ten years-peritheliomata are eight times more frequent than are the sarcomata. In fact sarcoma of the ovary is in my experience a rare tumour of the ovary.
In view of these facts, I think the theorv quite justified, that inasmuch as peritheliomata occupy morphologically a position midway between carcinomata and sarcomata, their relative frequency in the ovary might readily be explained by assuming that they arise from the interstitial cells which occupy a position morphologically between the epithelial and connective-tissue cells. The incidence of peritheliomata of the ovary in the ratio of eight to one of sarcoma has something more in it than will be accounted for by the law of accidental occurrence.
Such a preponderance of peritheliomata in the ovary is found in no other organ in the human body. In fact the ratio is usually eight sarcomata to one perithelioma. To me it is quite doubtful whether such a cell as the interstitial cell could completely abdicate its primitive characteristics and so deny its origin as to develop into a sarcoma. We must not look upon the interstitial cell as being of a nature of a connective tissue cell. It has a much more exalted function. We have seen how periodically when in the' neighbourhood of maturing Graafian follicles it can awaken into activity and assume secretory functions and serve very materially in the maintenance of equilibrium in the internal economy. Its position, morphologically speaking, between the connective tissue and the epithelial structures makes it pre-eminently the tissue responsible for the great frequency of perithelioma in the ovary.
DISCUSSION.
Dr. HERBERT WILLIAMSON: The paper we have listened to to-night is one of great importance. We are to be congratulated because its first publication is at a meeting of our Society, and I am sure we are all grateful for the gift Dr. Goodall has sent us from Canada. I desire to express my admiration of both the patient industry with which he has pursued his task and the impqrtance of the results he has achieved. These results have been obtained in the main by following two methods of research: (1) The constant checking of conclusions by the study of ovaries of mammals lower in the scale; (2) by the study of serial sections. These two methods of investigation have enabled Dr. Goodall to throw light upon what was previously dark and obscure. To my mind, if Dr. Goodall has rightly interpreted what he has seen, the paper establishes two theses of great importance: (a) That structures previously regarded as mesonephric are, in reality, deriv"atives of the germinal epithelium, and (b) that the common epithelial tumours of the ovary must all be regarded as oophoronic and none of them as Wolffian. I regret very much that we have no drawings nor photographs of the sections upon which such important conclusions are based, and I hope that there will be some fund available to enable Dr. Goodall to remedy this omission. If correct deductions have been drawn, the paper gives the coup de grace to the Wolffian theory, a theory which has been dying slowly for years. Keith has already shown that what we regarded as parovarian cysts are in reality cysts of the fimbria ovarica and are derived from prolongations of the rete ovarii into their structure; so that the familiar large broad ligament cysts are in reality oophoronic. It is curious that no mention of Keith's work is to be found in the paper. I regard as of special importance Dr. Goodall's observations upon the downgrowths of germinal epithelium which occur in adult life in bitches and other atiimals; downgrowths which are glandular in appearance but never give rise to true ova. Similar downgrowths occur in the human ovary; they were described by Waldeyer in 1870, and he taught that most ovarian tumours had their origin in these structures. My attention was drawn to the subject fifteen years ago by a paper by Walthard, and in 1906 I published photographs of sections of ovaries, normal in their naked-eye characters, which in my opinion clearly demonstrated the origin of pseudo-mucinous cystadenomata from the germinal epithelium. I am glad to find the author declines to accept the theory of a teratomatous brigin for cyst adenomata. When we consider the potentialities of the germinal epithelium; when we see it assume many varieties of form and even become ciliated; when we have traced every stage between it and the typical cystadenoma, any such hypothesis is totally unnecessary. We sometimes find true intestinal epithelium in a teratoma, but we find intestinal villi and crypts on a true muscle wall. I have stained a number of cystadenomata by van Gieson's stain, but I have failed to find muscle in the walls of the. loculi. We not infrequently find teratomatous loculi in a cystadenoma, but they originate as separate tumours; a specimen in the Section of Obstetrics and Gynwcoloyy museum at St. Bartholomew's Hospital shows two such tumours separated by ' in. of ovarian stroma. The mode of origin of ovarian teratomata is still in doubt, and I gather that Dr. Goodall's work has thrown no light upon the problem. Personally I see no difficulty in accepting the theory of parthenogenesis, and Loeb's observations upon guinea-pigs lend support to this view. I am interested in Dr. Goodall's remarks upon lutein cells, his work shows that, whatever be their origin, they do not arise from the membrana granulosa; I do not think he definitely stated it anywhere, but from one or two remarks he seems to regard them as arising from interstitial cells. He is not quite correct in stating that so far nothing has appeared in the literature upon the origin of tumours from the interstitial cells; it has been suggested that certain rare malignant tumours composed of lutein-like tissue arise from these cells.
Dr. Goodall's suggestions concerning peritheliomata are interesting, but they appear to be merely speculations and not based upon anything seen in his sections.
The PRESIDENT: We are all indebted to Dr. Lockyer for reproducing the gist of Dr. Goodall's paper in a very successful way. I have been unable to obtain anything written by Loeb on the parthenogenesis in guinea-pigs which has been mentioned. Can Dr. Lockyer give further information concerning the nature and degree of completeness of this phenomenon ? Parthenogenesis is a well known mode of normal reproduction. According to Loeb, the females of some aphides can propagate their species for four years, and probably indefinitely, without the intervention of the male. Loeb and others have with great patience and ingenuitv discovered conditions in which a development of the unfertilized eggs of the sea urchin and starfish is induced with certainty as far as the pluteus stage exactly as if they had been fertilized. In natural parthenogenesis a normal individual is produced, and, so far as I know, in all artificially-induced parthenogeneses a development, partial or complete, of a perfect individual is effected. It seems therefore questionable whether a dermoid tumour, with its heterogeneous mixture of many sorts of tissues altogether wanting in any fixed relationship to each other, and without the least resemblance to the individual from which it grows, can accurately be described as an example of parthenogenesis. Such a tumour may certainly be described as a parthenogenesis which has gone wrong, but this is true of all new growths-simple, malignant, and teratomatous alike. All arise from the cells of the body by a process which is not stimulated by any sexual influence, but the suggestion that any of them is an example of parthenogenesis leaves out of account altogether the cause of the erratic growth, which is the crux of the whole question of tumour development.
Mr. GORDON LEY: I cannot understand if, as Dr. Goodall says, the ovarian stroma grows out along the surface of the Wolffian body, how it is that the ovary becomes a pedunculated organ. The evolution of a mesentery is an upgrowth of tissue, and cannot result from downgrowth. I, myself, am of opinion from study of human embryos, that the hilum of the ovary is an upgrowth of connective tissue, not a downward projection of germinal cells. Pathology appears to me firmly to establish the fact that, whatever their origin, the tubules found in the ovary and tubules found in the broad ligament are of the same nature, and as it is apparently admitted by everyone that the tubules in the broad ligament are Wolffian, one must assume a like origin for similar pathological conditions in the ovary.
Dr. CUTHBERT LoCKYER: It has been a great pleasure as well as a privilege to present to this Section an abstract of Dr. Goodall's paper on " The Origin of Epithelial Tumours of the Ovary." It would have been a great pity if such an important and praiseworthy piece of work, performed by a British subject, had only seen the light of day through the medium of a foreign press. For my own part, I wish to state that I consider Dr. Goodall's work is of very -high importance and will have a far-reaching effect upon our views relating to epithelial new growths of the ovary. Dr. Goodall has shown that a clear conception of these growths cannot be obtained without a previous knowledge of the comparative embryology of the ovaries. His painstaking study of. 15,000 serial sections taken from 127 individuals forms the most important part of his work, and the details of this are set forth in the first part of his paper. Owing to the extensive atrophy of epithelial structures which occurs in the evolution of the adult human ovary, we can obtain no knowledge from the study of these organs alone of the nature of the medullary-ray system nor of the gland-like structure known as the rete ovarii. The only information hitherto at our disposal, here in London, on the latter structure has been that provided by Professor Keith, who taught us the proper conception of rete testis cysts. The existence of an epithelial tubular system running from the germepithelium on the surface of the cortex, through the ovary and into the mesosalpinx, to join up with the Wolffian duct, is fresh knowledge. The statement that this epithelial tubular system is ovulogenetic so long as it is enclosed in the ovary and can therefore be considered to be oophoronic, is also an addition to our knowledge. The exclusion of the epoophoron from taking any share in providing the ovary and its hilum with tubules is also new. Hilum-cysts-the serous papilliferous cysts-are no longer to be considered as Wolffian structures, but as oophoronic. These are only a few of the conclusions which we must draw from Dr. Goodall's work. The gist of his teaching seems to be that, whilst all epithelial ovarian tumours are derived from germ epithelium, only such parts of the latter as should normally atrophy, and for some reason do not, are capable of tumour formation. Those parts which persist and perform a useful function do not lead to the formation of new growths; e.g., take the Graafian follicle. Goodall will not allow that a large hydrops folliculi is a new growth, the granulosa does not line a true cyst. The common multilocular cystadenoma never arises from a follicle. Only the ovum itself can produce a neoplasm and that by parthenogenesis, which results in an embryoma. In one particular alone do I find Dr. Goodall less dogmatic in connexion with the follicles. He speaks of the lutein cystoma found in association with a vesicular mole as a " true cyst."
I was relieved to find that the author is inclined to put his veto upon the theory which claims that a multilocular pseudomucinous cystadenoma is the expression of the intestinal portion of an embryoma. He has proved to his own satisfaction that, when a simple teratomatous cyst is found within a multilocular pseudomucinous cyst, it is the result of the fusion of the two. My own investigations support this finding. That ovarian perithelioma is derived solely from the interstitial cells of the ovary is a pious opinion which will need a lot of proving. I have no doubt that the Fellows of this Section are grateful to Dr. Goodall for allowing me to read to them an abstract of his most valuable work.
The PRESIDENT suggested that the thanks of the Section should be conveyed to Dr. Goodall by Dr. Lockyer for his valuable contribution, and this was agreed to.
Primary and Secondary Carcinoma of the Ovary: A Statistical
Record from the Pathological Institute of the London Hospital.
By GORDON LEY, F.R.C.S.
OUR present knowledge of carcinomiia of the ovary is so scanty and incomplete in regard to its origin, its frequency as a primary tumuour, and its method of metastasis, when primary, that I feel that this paper and further work on which I am engaged in conjunction with Dr. Russell Andrews are justified. I am producing this paper first for the reason that it is composed of material gleaned from the post-mortem room and therefore entirely above suspicion. Every case has been examined by skilled pathologists and the site of the primary growth definitely settled.
Where doubt has arisen as to whether an ovarian or visceral growth has been the primriary, the microscopical evidence has been given precedence over the macroscopical. This doubt has arisen in four of the cases: 179, 1909; 590, 1915; 381, 1916; and 309, 1918. In two of these cases the large bowel was the seat of the primary growth, in one the bile passages, and in one a bilateral pseudomucinous cyst. It will be noticed that in these four cases the carcinoma had arisen in columnar-celled, mucus-forming epithelium. The majority of MY-OB 3
